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C C 5^T° CESS0R ° F L ° W P ° WER C0NSUMP ™ and microprocessoTsystem 

PROBLEM TO BE SOLVED: To reduce the useless power consumption 
of a floating-point arithmetic unit which is contained in a C ° nSUmpt, ° n 
microprocessor. 

SOLUTION: In regard to an instruction string which is supplied from an 
.nstrucfon cache 108, an instruction invalidating circuit 109 replies an 
.nstrucfon using no floating-point arithmetic unit for an invalid 
.nstructron. Then the invalid instruction is held by a float n^-ooint 

aZ T re i iSt r 1 1 1 SUPP,ied t0 3 floatingpoint decoder 1 9 

are cTnSueH floa ?' n ™ ,nt arithmetic * the invalid instructs 
an » continued in such a constitution, these instructions are applied to a 

decoded P 1°i?and a a P fl at V 23 - ThUS ' ^ ^ — oftne 
decoder 1 19 and a floating-point register 121 can be reduced. 
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ttT-f ^n^D-fe^-y-ftli^-arsfcfecD^ns/^^^ 

i r «fei@:ftTtfS^:i!6©^py^^|g$.^-L < 
«A*-l«**aHR;itt&ft, ^-f^pyp-feyU-fcME 

•t * *©tt» wiAftjftta j«a n*. 

[0 0 0 5] ^ftS^fc^Py^^JSSCftWS^ 

tttttSfto, «efflb^^ ; e^i-;Kc«f&-r«^p.y 

^ ft &#Tf a— tf-^l^-irp 

W)ft U fcU^E CM LTtt, ii^.fc ^ D y ^ ft 
tt. MiBbfc. tt^-rS^Py^^&igcSTtf^^E 

mm v i>m&-vmm l& s? a 

ftlK^LT*^. &?B*«#ftiSfrr-5fc©©*P^ 
^ih^ft^fr-TS c t tc«fc o . MEWt'^^fcia 
SSJlTl-iS^^a.— ^©^Py^ft^ihSi+s. d© 
^•ftTtt. *»WS?^^lcwe*ti&*^a.-;i,©iB» 

ftfitl-f-SBStt. *Da*fcJ:«)]jfS©*s?a-;i/*« 
HiS-e-, ^ny^©^ft^|§$-ii-s. L^b. 

X^fCMftlS;^1--S^:<!f©^--A-'\y K*«**<& 
*^^-^©*fTXtti9±^J®5Ktc«J0#fc^^ 



i-JMCttftLTraoIS&U. #M¥8 - 10 18 2 0 

SWffNOP (No operation) «-S§£ 
H**T?*ofc»&, 1 tfy r-©NOP{f#CC=l£ 

m*rs. NopMcc=iotf. "T-f/wt&m 

=r— ^/fA©AUft??d L €jESrLftfe 

[0 0 0 6] 

[0 0 0 7] NOPfl§4)fc5rStt, x-^a*©^ 

[0 0 0 8] Sic, m^giJ^iasstt^-JniiiKTa&sct 

tfS&U>. tfrSfcfcS, 0ij;tfcr» IP (Intel 1 e 
ctual Prope r ty) fcis^ligpffi^n^ 

T'D-feyiJ-wrtgBfc^Sin^.TK:. I P ge&& 

[0009] *%sj©ae«jtt, 

[0 0 10] *%K©tiJI3ilfi:aCK:^cDffioBfl<ja:|if^ 
•5. 

[0 0 11] 

[SBS£&&T5fc»©^©] ±EBW£Stj&-f*7i: 

T«wsn**-fra«igKt, »«***5*3- ft* 
xn-y^Mio^s^-r-siit^^t-r-s. c 



w 4*58 2 0 0 1 - 2 2 5 8 2 

[0 0 12] HIC. *58WOSlJ©«aiW^SIifi}gJ8cr)T 
Elfc*£gtt*ifr<frUS>**i:. MEf*HrUi>X*©tb 

ft. WE**aBiwi:iiiKtt % -i«Eawiaiucaji[ftffto 

h 5 > 5>X * © Jta*8KftW4> L . ^3-y-C0JH#© 

[0 0 13] HK, ^WOMO^W^Hifi^cov 
^ ^nyDty^lt **3ft»A**tl*««ia»i:. 

E*^*«»J*x-f y^H»t. HEX-fs^BKOfli 
ft. MfB^^Sl^lHiKtt, «!2SI»ias§lciilSt^fTto 

*a » © t «^ 5 A^twnefgjeigii t A a $ 

K«fc0» ±Etra«Hc**5*3— ^©^JMI^ogya 
[0 0 14] 

[fg9J©HiiS©^Sg] £*T, *3S9J©ft*W&3|;S6jgjg 

[0 0 15] Hltt. T^irD^Dty-S-t^ao 

^^*^L/Ti/iS. v-firp^'D-fey-y-i o ltt— r?© 

^<>^7x-7a±7 h (BIUrBus I n t 
erface Unit) 6$^LTf-^U4t7 
Kl^XAX 5 tfcS&tfcStiTH-S. f-?;U4i7 F 
UXA* 5 ill, BTtt^W >**>J 3 tS»snil> 
*• 5 s — ^ytXRtfT'Fl'X/tXfctt. >l-f>^^ij£( 

[0 0 16] a&ffiv-f ^nyatyttt, MSBUfcB I 

*«g(CPU:CentraI Process 
i ng Un i t) 1. #tt/J\ftj6«*3.=y h (FP 
U : Floating Point Unit) 2Rtf# 

ny^n;^e?i*i/-^ (cpg : c i oc kPu i 



se Generator) 1 8 t&ftTZ. T-f^ n 
-fn-ty-v-it, SUfaa^tc. **:U£$OTTS*:i&©D 
MAC (Direct Memory Access 
Controler) ^^t^Hth^m^^i!)^ 
*9JIB»RtfBi5Ttt*l*LTV>«. 
[0 0 17] V-f^pya-fey-trrttC^^nT^SF 

putt. 9n^jRjft<Dgw«tt4>n(caars&«093 

-fey fit, v-fi/ayp-fe^lrrtf-jgjsg 

^n-SnyD-feyij-tt, FPUlcf&JRasns^ttefc 

<» FPU&ft, DSP^©«t3(C, CPU©4i!lii$?£ 
5£f SfcSD©*;BM3IIlSrz?a6ftf4\kK Ht, WfflM 

aiHiKfcisg^^n^j: t*m<> *s&cpu-c«iac3n 

fcT-f £D:/P*y1rtC:fett£^ft^n©C PUTfto 
Tfc«kH„ *9MNr?|2. &&©C PUTINS tlfcV 
■f^n^P-feyiHc^t-SCPUCOVvrt), 

"T-5. SlTtl CPUtP^P-feyitTSSF 

oTt>**«. nyp-fcy-y-ssij^yy^^^^i^ 

3yp-fc«yb-$9J^y^T^L^:«^, 

?y r^t&ifc 9*g2Nsf4i£T-f -5**, C P Utm 

— S«± SC 3 T'P-fe y ■y-ZBrft.-r -5 /t 56 CD ¥^#gfi<D 

t>, C PUfy y c^^Dt 5»1rf 9 ri^itt^ 
[0 0 18] *-f>*Jey Stt^Pi^ASlfcr--** 

A\X5«. V-f ^P^P-fey-trip^U td^-^CDK 

^x£fEi£-f£i8©i&sg£fc.5. Biu6«p<-f>^ce 
© c p ustfF p uT&ssmsis^te&gsnfcx- 

^fc&jffrr*. W+ty>a8ll CPUROtFPU 

T^ffsn^^^t&iifrrs. CPG18U. cpus. 

ZfF P U©»f£27 p y £r 

[0 0 19] OT, CPUliFPU2CDI»WftM 
fcOHTwf. CPUtt^I ASgltSO,. fSHrU-^ 
^^lOC^SftiWs, FPU%|5l«t, 

♦Mfrf*. CPU©lft<fr<i:FPU©tfo<fr£t4, |^— CO^ 

^^•V y S' julCgBtttSftTH*. ffc^f y j/ a a>6ta 



- #982 0 0 1 -2 2 5 8 2 

#tC©MSn^:Vi. CPU^i/-;^^ 
10MFPU#^I/i?7^11ll CPGHT^ 
3 n& C L K 1 ©£±# 0 -CSMrt- * X y S? »j # 5 „, 
^T&S. -fib, BHTiftUTHSftK, fMM & *9&' 
itFPUIBO^U^^iOKfcttf 

1 v y S ©#<£ MjsS £ 75: 

pu©*^uy^i iHtcpurtfc»rtsnTv»i 

FPUrtlCTEMfcLTfc.fcU. IPiU, FPU* 

cputn-oa|i»#»«±ic*jaw-*»*. ttwra 

^»^LTFPU«CPUIC»«r*«^lC*V>T, 

flfcJMSStlTV****,, FPUK^PT'p-fey-y-sc 
PUi:gHLtS^ *V»ttat»i»4»a*F.PUt» 
tfcbfc*&. ^S(KblHlK**CPUF«i»cStlf4 l ^Af* 
FPUOrt^ilafcjfflCfqjfcfcB, gA#^Ji£ft: 

•s. FPusgft-rsut^^t, a«r* 

F P U\Z&&}{k®&&&tllSC PU#JCDHIg§S!S7jt^g 
£&£. &&Mfc:0?S£CPUg£W43:/p-fey 

tn*Tfc, *W«B*Tf4ffil:±, CPU$igfi6LTFP 

ufc^sns. i^r. FPUzjt^^eud^ 
#^*attsis. ^•fbiHiss^aLT^^x^ 1 1 \zta 

1 ©Wftta»T*tjTt>J:V». flu 

. ^^©Hj{Z*i^Yt:lHlK*^W.5J:£TWfiJ^f4c&-5 '■' 
**. -€-n»COViTf4^f-5. Wa5LZt*]<, CPU£ 
F P U i: ©fanK&aWtBSS&OCuyx ^^JB^StlT 

[0 0 2 0] CPU^U^X^ 1 0IC7i y?snfc 

3- Kritfrfcn-S. ESra- ^l 2J4. S&l/v'x^ 
1 4©U-H/5-f Kffel«ip«#*W*-rs. SSi 

Stl, ^SrfT^ALUl 6IC3t*LTSIi[MS©7t©© 

0!I*J4\ NOP (No Op e r a t I on) *<frTtt. 
4£tBS$1S2J©jfcSDAL U©A2jy y 1 Sttti^^y^ 
1 7£?itH|ifsn^:^J;-5®Jffll$n^. A«:6<j{cf4, N 
OP^^tgjgryJn-yi 2fcA*$n^-&. 
3-yi2t4, ALU©A*5y^l5, i±J^;5yf=-l 
7fc*fU ^Uv^-i^—rf)Vm^ "0" ( "0" f4x 



* 



(8) 
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ilCfcD^y^HSf^B&C. FPUft-frUv**:* 
1 1 IC7i y fjn^ac P U^i^a- ;W>5FP 

tt. #ft/MRA U^A* 2 1 cd U - hlWff 

**«i#-r«^KF/j^^p^^2 1«, wm^cA 

fct£ot\ * I nAd^2/9 i 2 2 fcffi^Sn. ? y 
^-SSift/hSSc^^— ^AX2 3»CA7j3n5. j£ 

1/^x3-^ 1 9 «k rt mti-znzfflwmmt, ? y 

J- 2 0 \ZT 7 y tl. 5yf 2 0 «f?|fr/Mgt&5r— 
/^CDffflPm^CBSffi^-rS. 7 7f2 2t20t 
tt. CPG1 8fC±^Tlfi*3n5CLK2©S±j6to 

2 3 tt^ 2 J; D ffl2»3tlS#»'*»j&»JS 
©fc*©^-* £A7J U ^«Khgb&®3£©i|gm<i: LT 
©ffi7JOA«, 7 2/^2 4IC7y^Sn-5. 7 7 f2 4 
tt C L K 1 ©;£±a* 9 raWM-ax y S? h y jf? y 5^ 

77f2 4©ffi7JOBH>$?^^fc2 1A7J5* 

* 5 ^2 2 <fcT f -^Axa7J7y5 1 2 4 

ft, ^y5 1 0'f^-yjl/m^EA*/t«EB{:«fcoT^ 

a, ebii ^nzixftWjtbSk&^u—y, 

^fcA:fr£n5ft*;atNOPft*©«-&tt, 5?n— Hlc 
JttK EA=EB = 0£tfi?jU ZUyHm^LVKU 
D «fc 0 , »tt/MRj*5*-^/t* AW* 7 2/ ^cd^ p 

y^«^$^ih-r*. Nopft*^©®^. e a= 

EB = 1 £tti7ju ffft/habftx-^/^Affl^^y^ 

[0021] e^T, ^Bjo^t^s, ±y*Lfccp 

fcFPU©*-frJBJMt|D»CA»Sn*. CP 
UtCttLTO^M&T-Sft^T&l). FPUI'tt*||g^ 

©ft*tftft*+ ty^s s nxt«-&, mmt 

@SS 9 F P U ft* V *J7. * \Z n L T N O P ft* £ ffl 7J 
"T-5. "3*0. FPUCHf0&H^o«^, FPU 

ffo^l^A;SM;:ttN0Pft*#7xy^$tl-5;r<t:£fc 
•5. F P U »C*SW&©ft*at3;$LTft*=^ 5/ va.^ 



ssisnT<«is. FPUf^^^tttsrtcNop 
cpu-c»aanTir>an. Mtb&Nopft*®?^ 

[0 0 2 2] Sir, NOPft*T«:#»/h&,6x-;Wi 
^®A7J7y?2 2 im^7 3 /5 i 2 4)W»r*nftV»«k 
P 7 y ^O-f *-*;HB* E AX(JE B &g lr>TM«3 

fcAicBat-jgtao, ?v*\tm»,7>ifzn 

[0 0 2 3] 02TIJ, 01CD^t*^3.*&CP 

£ *ifcft*ri - h-^j *jb v>T»»*»j*ft* u- ^ k 

.-h^JTtt, Sl&ft* (CPU^) tS»/h»j^JRff 
ft* (FPUft*) dtjgffiUT^S. ft*+ Vy , >idi 
S«0^$nfciP<, CPUft*tFPUft*i:Atiift 
Lfctt»T?J»*CPUK:asnT<S. ±^Lfcft*«s 
^blsIKtt. ft**Vy>3.d^2l6nT<502fc^ 
LT^Sft*n-K?iJOffd^. FPUfcjgM^ft* 

-HJij$03(c^LTV^. 0^0. HlCDCPUft* 
I^^X^ 1 0 ttt02 ic*$nT^-5ft*zi- KJ93WA 
#£ft. 01OFPU^1/-7^1 l»C«EI3©ft* 
3— K^JdtATj^tlSZlti^:^,, E2®ft*3-H?ij 
©1#B. 4SKDFPUft*tt-5-©S*FPUft*k 
^X^fcffl^Stl. toOCPUft*«J^-^NOPft*" 

icg^^t e n f p uft * k ^ \z & j] 3 . 
[0024] sue!*. A*3nfeft*^a-r-5ft* 

&Msnr< -sft*©-?-ti^n*iEi^snTv^ft*n 

*W>9R:*fcLTV>*»-&K:. ■?-©ft*^FPUft*T' 
&Z£ Ufe? -5 . ft^Sa^kiiSS left* u - H 4 0 1 j&t 
A733tlfe«^-, 2O0«S5^§ ASU ;^ B$ 

^fcLT^-5*iS^$Jtt!J|g4 0 2. 4 0 3TJt^-T 
•5. tbt^Sgffl7J$ANDy- h 4 0 4 (C«fc 9 g|S?D-r -5 
diT. A*$n«:ft*3-H4 0 l^FPUft*TS 

a^sa^^rr-s. ^^Aii^^Bt^tcfiKaiL 

?tm\t-tU2?4 0 5Tft*^fclHlK{CA773n^:ft 

k 4 0 1 t>mftisn> ft*M2ft-fbiiK©tti*i u 

TFPUft*U^A^ICffl*4ns. *ftAftDtjft#B 



i 

hfc<toT«:. **=l-l*©lliv h©#^T, F 
4©tt&gA«FgT&Q, FPU^Tfc^i^Sw 

©. FPu*«nrr***o»nc«koT*wisn*c 

[0 0 2 5] tUST. #Hi£J&KTtt. fHHfettftH 

lr»*a*. #KfcJI!Sn*fRT!fii:&^. MX.NC ffrfrMt 
fc®S&£#f»/Jv2&j£x:3-y©*fcl^-r* C £ fe rTSS 

rj-^i 9 ©4»fcp*£3tt£ ££<!:&*. £©»&%>& 
^MbBDItt. r3-KCjE4oT, **3-F4 0 1© 
Bfft fcf y b £ *> £ fc. x 3 - K CA* S n&**# F P 

*t U T N O P tfc<fr £ ffl *f S . 
[0 0 2 6] EJ5lC^f ^^-T-hSfflVvt, 01 

f^SlftWrs. fflbh&jiy5$fcl3S&©A*£I A. ffl 
A* I Bit*. SS^t(Hl8S{C«l:oT v CPU^JiN 

op#<t{cg^ia^-6n, FPu^tt-ecDSiitiAs 

nSfflT. IBtt0 3i^i;^?llta5. FPU^ 
I/y^llttIBSA*tU 

I C#*F PU l^ffltf ( t i me = 3 : 05 
©3) . gi«.«fn-^i 9te, fflft/jN^Uv'^ 

■5t ime = 3TfflflfCAtbTFPUl^ffla 
Wffi-^ f p u_c o n t 1 Starrs. $5iMCAi« 
fpu_contlOit, t i m e = 3 T?i?»|/Mfc'& 
l^X*2 ld^6A*x-^l npu t l#^*iB$ 

n. 72/^2 2fcta*$n5. imm^ra?— * 

fc&, F P U 1 f P u_c o n t 1 A*tti 

TjSttS. #i&/h^©T r -^AX©A^7 2/5 i 2 2CD 

-r ^ e a = 1 1 a* 7 s> ? 2 4 ©-r 

®#EB = 1 t&SZlfc^S. t ime = 4TA* I ri 
BjS* input IT, ff«j'h&Ax-*A*ia8§TF P 
UlfdfcWrfcfcfU ffl*7^f2 4T?e«outpu 
tl*7i/fU t ime = 5T?OBibTtb*T«.. 



#M 2001-22582 
[0 0 2 7] JfclC. FPU(C*5tt^CPU^<fJT©iJ)f^ 

SIBtTSi:. H3£R8fcI Bt?ttCPU^j)tN 
OPiiHrfcB^&bS. fNb'MkjSHMrl'&T.jr 1 l« 
I BfcATltU I C*tt*.f*. I Crt<N 

OP$t<fr<n±$ (t ime = 5) . gl/I«fn-^ 

con t_NOP£t Ime = 5Tttl*t«. 
CAlCJ:i3#i!i/h^V>'Xi'-7T'f;i/2 l*»^InA 
**K*W*tU vv^2 2 ©A* fcllWICA 
*»cont_NOPOtl NOP^O^n- Kt5^ 
61^^^ffl*^*2±lSn. AAffitti npu t_NO 
PiftS. fflM»j&7 i --;S'/t*©A*5y?2 2<Z>:7 

p v v mmic P G*> & © C L K 2 ^;Uffi^E 
A£©AND<!:fctK SISt;c«M^JS:5«^^ttHif$n 
fen. NOP^©a-^tt^JWffi#CA*tc on t_N 
. OPTEA =0 £&D, 7 5/^2 2fH2rffcto'£ I n 
BttH$r3ft&V>. 

[0 0 2 8] NOPtiiM*©*S (t ime = 6 

~9) , 2©iB7J I nBIt F PU 1 fSHrile] 

D< input 75^2 OttftfcMSf^n* 

ff»/hst^x-^/ix$ijiai{t^cBtt, nop# 

<(*©»& c o n t_NOP<&ffl2rr£. #»>h$t&x- 
^/f^ilK2 3ttA*ttI nB. ©JWl*tteCB7S:© 
A*fi i n pu t 1T&0. t ime = 4©FPU 

i^^t*5iT?*s^, mnm^w f p u_c omi 

i>5cont_NOPtS64fci!), ta^jOA«t I m 
e = 6~9Tou t pu t 1 * Sft/Mg:^x— 

^;KI#EBt©AND7i©T. Sft'hS^^-^ 

/x^AA7'>?2 2tn«itc. mn^mmmtz^ym 

SffStl^:^. NOP^ttt, time = 6~9TE 
B=0THSr^nT 5»;f2 4©tt730Bttou t pu 
tlTTF^T^S. 

[0 0 2 9] a±0±5fcCPU**jWWJH-«t. H 

3»{t:iEiK-cai^-rsNop#^-icfi^ift>L6n, ^n/h 

ft^C^-^/tAA* I n B tr-^/UMStCBiJi 
— 5 f -5'/^lHlK©7 l -1'5;5 i >y* t ff^.t)n 

feVi. Sfc. ^ift/h&^xa-yA^i I C*i-St7i 

o. #»/MiS^x3-^<i:^iii/Ma:^:u^x^©^-fy 

»i/hSScAxn -y iff ft/h»jS U 5^7. ^ ©iKj£«* SrB'J 
«-rSilt^T€S. FPU#^tCPU#^32Sfw 
^*'&T'&> ffS&/MBcj^x-^/'?XAtD*7«y5 i 2 
2. 2 4©7'T«^5 i > : 7'|HI^jll?i!>L. tBS«*diffJM 

[0 0 3 0] #S8?8©t&<#&3Mfc|gg&tt. ^bS?X^ 

©«dSfcfiWf«k<, FPu©rt§5ss:sr5c:i;^<c 

[0 0 3 1] 0 6ICtt. *^BJ©giJ©HiS^$*bT 



CCTCOHifiJgSgTfi. $t<$&mt®&*w 1 CO 

UTViS. JWM&fctt. ffft/hScA«»3.=i/ h (FP 
U: Fl oat i n g Point Unit) £j$OT 

i v&mmmt ® 6 <Dnx£ffi£<z>*B&Att. 0 1 con 

JfiJBSg^FPU^^a-JUC^M^^S^aib. * 
5?3L-Jl/fc«K^^*NOPtSfe^lca^gi^> ft* 

[003 2] 07 ICtt, 0 6 COSIifiJgffiO^^ftlsI 

m^tL. m®MWvv*?^V3.-)i&mb (i) 

t^$nfe^-&. t!/^^70 3TNOPft<fr#a# 

sn. %3?3.— (o) iis^snfc*^. ft* 

n- h**i5i^^n, <HMaHUD"UBA 7 0 4 

H05i:R4lT<&<5. 0 6 CDSOSJgffitt. 01cog|J£jg 
ffifcttU ft*&$ft!alSgttfSm<i:fc.5at > «34ft*l' 

®H»li©iD<. »^frfCNOP#^^*CD^$?a. 

£*r£*tfS:jgL*:«-& i &. 0icosysj&Si©$a<. 

[00 33] 08 iCtt, *&9|Q)gH<0*)k»S& U 
T» 3 7 P -fey* 7 1 S^T-f >D^Bt5»t**l/ 

TV»5. 08fc^T*»J«#8S[£-r5£^^tt, 01 
-fey-tf-7 1 fcUH«****NOP*<frk:B*lM.» n 
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sinna^fca, i ptbxziyn-fe.yy-^^A-r-5 

IS, ^ 1 OHJgJgSgtJt^T. I P ©ii&<Z>ifIM2;# 
5. 

[0 0 3 4] 09fctt*^omcgco^ifi4«J$^'r. 0 

9lc^TIWi<D&®<hT*£C3fct, 3:/p-fc-.ytf-7 
1 ^•208COV'T^DyD-try-9-JC^l,T> 

A. SS^tEKSS'Wrsc.t-pfeS. *S^t0SStt0 
7 £|^fl|fe:«fiKT^*; 08C2*LTft*M$'{fc[5!8Ste 

[0 0 3 5] 010 CttS'j©^SSJ&j££^LTV»£. ± 

p^stHstrr-siLT^-sat, ft*£LT©NOPft 

WCSS. NOPft*£tH;*rrSfU>0{;:. 

&S*l*ft*K3Hfcb&<fc£. ^£9, mmt®&\Z 
Ki] £ ftfcft*# F P U lc£Nttft4H-T& o 
*J»lllKC»LT$iJ»m^*ta*-r^. ff?J»EJSS«» W 

£n£ft*tt@^£tv yrtTcox-r ^5=->^0 

K. NOP^dtxP-yfcA^^nfc^^-tCtt^Dy 
9 V>&i%:W&±-£tlZ> V-^i' 2 0, 2 2. 2 4 C&L 
T, NOP^A^-^fc^^nfcCt^U^t- 
-fSfc&, 1/^2 0, 2 2, 2 4t:Mt5?t3y 

^2 0. 2 2, 2 4T?O^Sm*©®M*tnJ6l£^5. 
MflBBtt. CPG1 StU^X^RtJfS-^^^trora 

mfTKZW* 4>)WiCPUMlZ$S>l-t5Zt ! b*im-e$> 

*• 

[0 0 3 6] Sfc. 0jj*teLTV«&:V>#» S^-SHJfi^ 
Sgfe^tBT&S. ^JtL«. FPUtttilK^^^F 

SftrBttftfttt. F P U fctt*SH0S&fSr«$-*t^b0» 



PlCft£$ft*3?T«fcV>. 0Jx.fc?, FPUifc<fr£«&i 
<fcO. ±T# "i" eDn-Ffcya-^fcflUfrrfcCt 

*. "1" "0" t>Wr*SU *■©& 

©#£©n-KT ! b«riigT<&*. *&. ppu<0Ha 

[0 0 3 7] JdfibfcHlSiMBKSVvrtt. **MttflS 

CPU K:&HfiS©ift<£o SOn^Pt"^ +hft<jHc J; D n 

UTNOP^S^-r^Ct^Hflgt^O. CPU© 
S»5rn-^T'©X-l'y^> : i/|pIg:$glJM-C^ % CPU 

cpu$i©x— ^/^©^y^sag-r^jr.t-T?— ji© 

& © C p u £ &m © n ^ □ -t 5, t © a^-g- j; rj $ jsjg 
xn-^fc, *%B^©*?^bisiMSig:^§c£T. -e-ti 

«#g'JMatjSJ&T#£. *-©CPUCr>ViTt> 
[0 0 3 8] *&, *£jfiJB8rctt, NOPifrMwg 

*NOP3^i^JftL, 4 0B«D4M*ftJSOCNOP 1* 
*JM9fc=MMB»TET N O P 5 6 ft 

*. 4M. MjfiL&NOPfc^Kirra "i" . "o" 



■ lw ^2 0 0 1 -2 2 5 8 2 

[0 0 3 9] fiU. *»WO*#W^3Ufi»i8 fta ^ T 
*ftSfcMIR*fta§rrH:fct». xn-y-r?© 

[0 0 4 0] Ht. ±Elc«b&T-f^nrD-feyy- 

m^»snss®©*s^m^«isg{c^«-r«k 

[0 0 4 1] 

***.TFPUfc«IWS. dftfcj;*), FPU4*H 
&£ffr<=£r©«<&. NOP^FPUCD^rn- yic 

*3^T, *8W©&&fc|gg&lcJ:0 3:7Di*yifcr>iBfc 

H ^OlfiT, CPU© 

♦*5* 3 -^Tr**fl**Wi*T*«. efts©*** 

ftffiBKtt. FPU««t>i£=i:/n-fey?c!)Att££jg 
T££ff oft v>tftaiajr?*Mrr« C £ nTigTfc* . 
^8iafh©&IEi&£)|iJMTsfc^T&<, R^iaKt 

[0 0 4 2] Hlc. ±E7-f ^D^D-fey1f*as»fl(fffl 
[0 1 ] ©*Jg«*«-r«t*T-f n^' f '"" 

[02] *»w©«iMbiaiicDA*&)k**'t3w*3R-r 

[03] *»W©S!l3aftEI8S©W*£ft:«^5i|*^r 

[04] *%w<Dm$)ik®&<Dmi&,®T&z. 

[0 5] 01 t^-r#|J5fe©^-f 5>i^5 1 ^— h0T2> 
[0 6] 

tJ-©S^0Ti&*. 

[0 7] *Xno«Ba«fF^^^«Mv»«:«BWl:BM 

©#|J5£0T&-5. 

[0 8] *^BJ©»=©3iifi^i^tos4g^t:iEisss* 

t" * p >rp -fe y U-©fi}fiE0T?^ -5 . 

[0 9 ] *^BJ©^C3©^^JIC^to5il3a$lJ^^^X 
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[0io] *%w<D&s<Dmmm£&t>z>%i&}fc\Bi®& 

10 1: V< ^D^D-feyy- 
1 : CPU, 2 : FPU 

3:^-f>^qEU. 4:5 s — 5 : 7 K 
6 : B I U 

7 : x— ^t7*>a, 8,: 4M*3r* y>a 

9 : ^tmmcm 

1 0 : CPUFftfUifUVX?.. 1 1 : FPUM#tl/y 

1 2 : B&xn-y, l 3 : fi»T3-^5yf, l 

4 :SE»^5?X^7r-f;k 1 5 : ALUA^y?, 
1 6 : ALU 

1 7 : ALUffl*77f 



18 : CPG 

1 9 : ffft/hRjftya-^ 

2 0 rSft/hjBtAffn-^ja^yy. 2 1 

2 2 i^iUl/Mac^x-^AXA^vy?.- 

2 3 : Mb'MkAf'—imzmM 

2 4 : Sft/hfcA^-^^fflA^y^- 

5 1, 7 0 1 : flg^Mfpi/^> 
6 1 : n^atyfffl^yf 

6 2 : nyD-t»»-+}-|5i^ 

7 1 : nyn-fey-y- 

4 0 1, 7 0 2: foifzi— K 
4 0 2. 4 0 3: ifc&g 
404 : ANDy — h 

4 0 5, 7 0 3: 2A*-fel^^ 
4 0 6. 7 04: MSMtSmmiJ. 



[01] 



1 



3 f 






V * 










IM2] 



B2 



1 FADDFR0,FR1;FPU*H*1 

2 ADD RQ.R1 ;CPU**1 

3 SUB R2, R3 ;CPUfc<fr2 
* FDIV FR2, FR3 ; FPUtfr-fr2 
5 SHAD R4.R5 * ;CPUt*fr3 
aOHR8,R7 ;CPU**4 
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[03] 



B3 



1 FADD FHO, FR1 ; FPU**1 

2 NOP ;CPUa*1 

3 NOP ; CPU 

4 FDIV FR2, FR3 ;FPU**2 

5 NOP ;CPUtfc*3 
a NOP ;CPU*<*4 
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IX-fg" 2 i X~j NOP | 

? * • * » • 

* i ; • ■ « 
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inpuLNOP 
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p^fpu_cont^cont_NOP 
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-sw^-* i 

y ^output 2 ; 
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7KUX 
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16 17 
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afCLX2 
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4CUC2 



JtiiHb 
BUft 



CLK 



IB 
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19 
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3 1 




CPU 
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CPG 
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23 EB 



CLK2 



CLK1 
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^2 0 0 1 -2 2 5 8 2 



<72)segi# *m mm 

(72) K# 



(72)f£93# B# 

F*— A(##) 5B013 DD03 DD05 

SB022 AA05 CA01 CA03 CA07 CA08 
DA02 DA06 EA03 FA09 FA10 
5B033 AAOS AA14 BAOS BB04 BC01 
DD05 



